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(57) Abstract: , . . , , 

Provided is a method of etching a hole for a field-effect electron emitting device. In 

the method, the hole is formed in an insulating layer of a substrate on which a cathode, the 
insulating layer, and a gate layer are sequentially formed. The method includes forming a 
photoresist mask for forming an aperture in the gate layer, etching the gate layer using the 
photoresist mask to form the aperture, etching the photoresist mask to a predetermined depth 
using 0 2 plasma, and forming a hole by wet-etching the insulting layer with the remaining 
photoresist mask. Accordingly, it is possible to evenly form holes even in sub-micron units 
by etching a photoresist mask using 0 2 plasma and increasing the hygroscopic property ol the 
photoresist mask. 
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^1998-0011881 

£ fig^wirSiHi g^(2)oi q4 nra.aa; ^ s^(2)a ?iw= a^a aoins §(2- )#oi ot 

S6l eJlHS ««E|Q|- SJEI. 01 010I3S. g(2' )S£ g^(2) *UW tT«S BS*(3).2| £(3a) LHOfl Dr 
&T °|Q 3EII! Md|e-(4)a *HW= ±10|A|(0|EA|)(HI 2JoH mSt!" ^2 *|Xia = S3 

S*K6)di aiaoi r slsBi* 01 ai ?iS(6) &e ana* b.<? )a grams* ck>2| %^mo\ 

««S|0l Sffl, 33(5) £01= 4! 1^(7)01 «^'EJ:d| 24Q. 

Ss*»- 3%ekii aaaa/aAFioi "assss w#aoi s^mou zm\n am, 01 n . shwpsi 
*§oii asl aas^ "ttate s& muxi* axiii i&mm *mm aa, nra* sx» si 
II Muxpf S&^c?)i aliioi srat oiiaas asrew aaaa *m w#ot 

>0 a a. 

ni-pi 3-° 3511 Ell- aW ^« iW°| g(3a)S S SB-PI °l5BAI£, HI2E0II EAIS UI2h 901, 

fh^kacT o a ~M oi il ^a la* a use* Argaa a ia§(3' )# 

goT Tj| 3E m| EAIl! b>a 901, #t §Str= ISS^I ^301 7|| 01 M(4)2| £33011 9§£IEi 

iio -oia ^WsW^ QI0I3SHC2- )# as. s*(2)* a* 

sm ?iioie=(4)(hi °f2i braicn x as"i aaaa, aotasacz- )£i &^oii a Til a ^s a 01 ohoihs 

§011 2|*TM£* §01 4SS5I01 7IIOIM(4)a -S^<2) 9WI SSS 3711011 .SJ'fl asK^a 

a M^(2)M a^AI?ITIU SI-CM ±KSi 4S1 &*AI?lfe 5-21 %"S% f m 0|*!IIK 

DIM SHWI *l*HAii=, BOE OH.SM §S| t^Sj a«^?h# Al^gSfe s^l ^^B^f §9S(3- )| |J 
ztfKH, 7||0|M(4)°I SSS Sll 1 5.011 £AIS Uia 901, 2 -Eat) (undercut tmg)# ir||?-IOt s!a. 0ia 9 

ol, aa^s* i2e(3)°i ^bwai awi asa^ a§ °4i 4 sia. 

HHLI 0|d1*H BQHHI 6^! ^2fS°5 ^St|-= WBCHI^, ^^(HIAI i4S5|^_7|iE tHISOII 
»3S(3- ) A«|^ *!2jaA-| ST= ^aiSOl Sia. OIS 7IS(1^ 945Eia,?li(10)^ w 

em eais ufa ad?. ssalgiE(B) n tiioim(4)2| ?H^^(4a)M amwia aa»w. eb 
sm =spi imsom. oiei^s^s s- ^301 ^ 1-1.2^ omoia sroi uei-uai i9t 

on miEoii EAia Hia 9s soi mmm sr^ 501 aau7ii aa. 

sl »«= A^| 2 f gmsi 7Ha*Pi ?i5ioi *raa 5i^s, pieoii ei«n s^eiixi^e oi^a 

7II0IM2J JH'^^^l ei-Sfe ^Ai-g siOH^^ stK S2I SAI 4=A|-a # UlSofelHI H 

=sjoi ^a. 

^7ia 9£ ^s?a 9Sspi = irswi a^ a?ii sai s# iwa s s^., p a 

AjsT^SOII Ischai, 

(?l) S-71 7!IO|E# ^Wl 3H^?^ «S§a 3EaiA|AE *<g5|-= &7)|; 

(U) 471 JtEaiAI^M OI^HM OlgolOI ?1|0|E#s i|2{^ ra 7H^?^M SSSfe B7II; 

(□) a^ mei-zsdi-e 6Pi eeeiiai ae Q^aM ±§a ^ra a-g ^^101 »i?iei-^ bth; si 

(El) A| -7I -^^i 5£E||A| ae OlSslOI s-^ ^^tB^S -fe^l ia## ^2,^10 ^S§|- 

= B71I ; 1 5^S}= 211 ^S^S *ha-. 

B ©SOU- SiaAH, (U) BTIKHIAI, fe^l 7||0|M«^ CI- ?H^S il^fe 301 HH.^ol-2, 

&7\ (Eh) B5HKHIAI fe^l EEEilAI^E 01^3= S2H ^J»a I/3 SH 4|Z|*H3I XIITfSFEl, 4^1 0, sEh 
iOIS 1-1.5 M &S3fElS 5101 HhS-^Sia. 

0|^h E3M &5SiaA1 B a"S(HI aft a 711 &g IA| iA|£J B Aizj- wgl gs^io-. 

as. sa awo «m m^(2)b# *a8.m. aasi*<3; 1 A^i^ ^ 

71I0IES 'SM, EAia HFa 901, SS§£J iSHIA^E 0 ±3(8)1 ^^a. pi a 

M S%f)S I TO CrS 5*!St0i ^Stl3, )= SEI^Oh ?W a^ g^(PECVD; 

Plasma enhanced chemical vapor deposit ion)g^S W ^JJIIS 5*I*W>-. Wlf CrM SfWOI « 
•S*l-E|- Et^, 2£aiXI±M 01^3(8)^ £g.aiAI±El TIIOIEe &0II i-B 3S(sp_in coating^ El- 
S^AEiiit) (stepper) aAhSl 0|'§tt EEEI±3EHal(photol ithography)B25. u||Eiyo|01 

a. 

QgtHI, iEaiAI^E D|A3(8)1 OlgSKfl CI; ?H±S Cr 7H0IES1 ^z^OI 7H^^(4a)l «««Ha. 
OIUH, 5EaiA|AE 0h±3(8m 'tia(strip) AI3 SSU, S »»a 3^81 MSM s 4 ! ^1^° 

S iaSl i|7|.*l- go AI2I-0HQI |E§p| s*hEK 

DIM 5Hi§r3l ?|SI«, Ob MErEOFS EEai Al ±M 01^3(8)1 2f 1/3 S!S(2T 2000A) ^mO\ 
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mnaun HlfiCM EAI^ H121 SOI. SMBI XI iM- 0^3(8' )2J 71&X1EI71 E.11 01 ill D (taper ing)EI = 

" a^^2¥a iWb^J.n?) **W tf#ooi, sBiaixi^M o_ r ±3(8^)|i 



° 010 »IQ 0"i llSxiAE 0>^^ Lf° »°l "A 39TW £A*a tlgl B0I, 

»3&0| Mfl^(4)#lE? 1 tfS" ifflftflEfWstw coverage) fliZll.01 §3«(3)(HI S«W » 

i"#S§ tf*f}f so oii ®mm as sw» tow wkm. 0, rest* sse 

1-1. 5g §£ 4*«o1= 501 31o10- 

□eCHI ^B 2Ea-XI-:£M 01^3(8" )& Ol&olffl BOE OflSM(etcharit)m AFS®:IS 0*1 **2H3££ 
«!a'»'(3 f )i~ «j2!9K31 ^(3a)f ^StJO. 

qia^l aoi 13s(3)(HI *(3a)0|- W«BSL W7E0I EAIB H121 ITOI, 71101 Je (4) #011 A1***ftgl 
Bi-21 ITS SSI 221- SX1 o# i»§ B#tlO. 

niAkm a° s§o« 2ish «aa 3711 =21 aw eta ±a>°i g^s gxisia Tadisoi sf?i droioj^ 
ill sxilosff ## ess imai ^1 slioi ±3m= arser aroma bo. 

gtgsj S3- 

01 Ah tim E ITg-OI CD-'E 3711 £21 3X1 IM iXh2J 5- #2f WaS. 5M 0, »E1*01 

k'aeaxJ^e oi^=>m sjiuitii ii^ioi ess*. ssai-Xi£S2i feoa. sis**! £# ^ 

A,5-^i 1 o|al1,|rfll#f ) aaxT#t^m7ii Msti^a. ^^wi situ ssaixi±M7i ejo 
misHak" wm%*k tiioim jfessai sisoi simis, §s« #^ai, 01 ?iioi<=7i ai^sgAi 
%$w oiiorsa*oi ¥^ei^ *2j. ami* asm bsqi so. 

a 3 w I s= »q± 0.1 71|0|M*0l SjSS 71 B 19«(HI ^« ^SSPI ?lt> 3711 2 

jura ts i I ^ (71) 4 V 7| 71I0IMS 4M« 7H^?¥ SSSS| SSaXj^M Of 

i^^y^L^r7J|f(Qr#7rS^IXI^M O^Sm OISSHM 7H0|e*« 4IZW.HD1 7H^M ^Sol 

a ce? ' ^ j^a^I Dr*ii oiesioi 6*1. §sse ±1^101 ^ 

5*12 B7«grs5«e 31S _ ^1IH£ 51- 2711 2213X1 WS iX12J * ^ 

m^J 2. XVttHH 24CMAI, fe^l g^S I TO CrSS JJSHil , ^' A^-ft^^ fit US' 

ilM*t(H| °i01AI, fe^l (71) 3711b, SSaiAI^M^ TflOlM* £MI i£! Sgolb A1S 

XiH'tfTiil; stMfelS i »asf oib a Tii E2i axi »* iAi°i g 4|z,- ga. 

4. M2m 5WIM. (O) &mH. & k 7l 3WIS*g CI, 7H^g qzm= 51S sgog 

oi- aTii 22i axi ixi°i g fi|Zr s-a. 

*«^5 UlliiOII SiOIAI, #71 (CI) 97HWIA1 #71 5£aiX|^E 01^3- SEH ?W2| 1/3&5 
SialllTlW 21 #S^S Sfe 3711 221 aW %* iA1£J « ^ ©s. 

6. ^1^011 SiaAl, #71 (O) BTIKHIAI, #71 SSaiX|±M 01^3= #71 0, ME^OIS 
l~| 5 g Ajzfg^ 51 sgog 3741 g^l 3X1 ^ T| - 01 s *- ,2 >' ^ 

X g-HAIt!- : iliiS LHgCHI 21oia S7H61- 
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